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. PROVISIONAL SPECIFICATION 
Improvements in or relating to Rifles 



I, Sir Chakles Lenxistoun Burnet, 
Bart., C.H.G., a British Subject, of 
Baynards Park ;> near Cranleigk, Surrey, 
do hereby declare the nature of this 
6 invention to be as follows: — 

The present invention relates to rifles 
viz. rifled small arms, generally fixed 
from the shoulder, and it has for its object 
to provide an improved construction of 

10 rifle giving considerably higher perform- 
ance than normal rifles, in so far arrange 
is concerned. 

The invention partly concerns the 
cartridge chamber and barrel, in conse- 

15 quence whereof it may also concern the 
general layout of the gun, and it also 
concerns the ammunition. 

In the case of normal rifles the cart- 
ridge fits closely in the cartridge chamber 

20 but in a rifle according to the invention, 
the volume of the cartridge chamber is 
substantially greater than that of the 
cartridge case, so that there is what may 
be termed a " free " chamber space sur- 

25 rounding the cartridge case, into which 
the gases can pass from the cartridge 
case, which accordingly has a perforated 
wall nr is otherwise constructed. to allow 
the passage of gases into the free chamber 

80 space. Thus the relation between the 
chamber volume and the barrel bore 
volume will be high in comparison with 
standard practice, in consequence of 
which the .pressure space curve will have 

35 a high mean value, owing to the reservoir 
effect of the free chamber space, and 
increase of range will result. 

According to a further important part 
of the invention the pitch of the rifling 

40 is reduced to give a higher rate of spin 
to the bullet. An important consequence 
of this latter feature of the invention is 
that the diameter of the barrel bore can 
be reduced and the length of the bullet 
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increased whilst maintaining the same 
weight of bullet. From this it follows 
that the ballistic coefficient will be 
increased and. thus there will be a sub- 
stantial increase of range which will more 
than compensate for the loss of accelera- 
tion due to the reduction in. diameter of 
the bullet. 

Part of the weight saved by reducing 
the barrel bore may be utilised to increase 
the length of the barrel, which owing to 
the improved pressure space curve will 
contribute largely to. increase of range. 

In consequence of increasing the length 
of the barrel, in order to maintain the 
centre of gravity of the rifle in substanti- 
ally the same position along, the rifle, the 
whole barrel and chamber may be shifted 
rearwardly in relation to the stock, so that 
the. chamber and therewith the magazine 
comes in rear of the trigger, which must 65 
be maintained at the standard distance 
forward of the butt of the shoulder stock. 
This magazine niay be housed in a slot in 
the stock itself or may project laterallv of 
the chamber and stock. 

In carrying the invention into practice, 
for example, the chamber volume may be 
such as. to produce, surrounding the cart- 
ridge case, a " free " chamber space of 
say 20% to 40.% of the bore volume, 
coupled with a reduction of the rifling 
pitch from 1 in 30 to .about 1 in 20 
calibres. 

.The invention is applicable to all types 
of rifles, so.. that it includes not only 80 
service rifles but also sporting rifles. 

Dated this 13th day of March, 1945 
CHARLES S. PARSONS, B.Sc.,' 
Chartered Patent Agent, . 
Thanet House,. 231, Strand, . 
London, W.C.2, 
Agent for the Applicant. 
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COMPLETE -SPECIFICATION 



in or relating to Rifies or other Quick Firing Guns 
using Fixed Ammunition 

• I, Sir Chluiuss Dennistottt Brmy, 
Bart., C.M.G., a British Subject, of 

IP 



Baynards Park, near Cranleigh, Surrey, 
do hereby declare the nature of .this 8h 



643,842. 



invention and in what manner tlie same 
is to be performed, to be particularly 
described and ascertained in and by the 
following statement: — 
6 Tlie^ present invention relates to rifles 
and like small arms, and also to quick 
firing ordnance, all of which use fixed 
ammunition viz. ammunition in which the 
propellent charge is contained in a eart- 
10 ridge casing attached to the base end of 
the bullet or other projectile. 

The object of this invention is to pro- 
vide an improved construction of gun 
whereby better performance in regard to 
15 range is obtained with a given size of 
ammunition, without necessarily increas- 
. ing the chamber pressure. 

The invention mainly concerns the cart- 
ridge chamber" and barrel, but it also con- 
20 cerns the general layout of the gun. 
Moreover the invention involves the. use of 
fixed ammunition having a cartridge case 
with a perforated wall, in accordance with 
mv prior but concurrent application for 
25 Letters Patent -STo. -5809/44. 

In the case of normal rifles and quick 
firing guns the cartridge fits closely in 
the cartridge chamber, but in a rifle or 
gun according to this invention, the 
°0 diameter of the cartridge chamber^ is 
greater than that of the breech opening 
through which the cartridge case is 
loaded into the chamber, so that there is 
what may be termed a " free 9i chamber 
36 space surrounding the cartridge case, into 
which the gases ^can pass from the per- 
forated cartridge case. Preferably the 
relation between the chamber volume and 
the barrel bore volume is high in eom- 
40 parison with standard practice, namely 
25-=-l 50% thereof, in consequence of which 
the pressure space curve will have a high 
mean value.' owing to the reservoir enect 
of the free chamber space, and increase 
*5 of muzzle velocity and ran ere. will result 
with a given length of barrel and maxi- 
mum chamber pressure. 

Thu* it is an important feature of this 
invention that the cartridge chamber is 

50 increased in volume by increasing its 
diameter ' whereby its wall is annularly 
spaced from the wall of the cartridge 
case to form a gas reservoir or chamber, 
so that if the cartridge case is perforated 

55 or made of skeleton construction the 
explosion gases are able to enter the 
annular gas chamber surrounding the 
cartridge case. In consequence of this 
construction, although the maximum 

60 pressure is not increased, the pressure - 
space curve is so improved in form that 
by an adjustment of the propellant 
charge, owing to the reservoir efiect of 
the annular gas chamber, tlie muzzle 

51 velocity and range can be - materially 



increased by increasing the barrel length; 

In order to obtain .the greatest benefit 
from the increased muzzle velocity, in 
regard to range, it is desirable also to 
increase, the ballistic eoefiicient of the 7'J 
projectile, and with a projectile of given 
calibre this is effected by increasing the 
length of the projer-tile. so as to increase 
its weight without increasing its head 
resistance. However for flight stability 75 
this increased length of projectile 
demands a high rate of spin of the pro- 
jectile which it is the function of the 
barrel rifling to produce. 

According to a further important part. 80 
of the invention, therefore, the pitch of 
the rifling is reduced in comparison with 
standard practice so as to give a higher 
rate of spin to the projectile or bullet. 
Thus the reduction in pitch of" the barrel 85 
rifling enables the length of the bullet 
and the ballistic coefficient to he increased, 
accompanied by a further substantial 
increase of range. 

Part of the weight saved by reducing 00 
the barrel bore may be utilised to increase 
the length of the barrel, which owing to 
the improved pressure space curve will 
contribute largely to increase of range. 

In consequence of increasing the length 9§ 
of the barrel, and in order to prevent the 
centre of gravity of" a rifle moving f nrward 
in relation to the butt plate, the whole 
barrel and chamber is preferably shifted 
rearward ly in relation to the stock, so that 100 
the chamber and therewith tlie magazine 
comes in rear of the. trigger, whi^h must 
be maintained at the standard distam-e 
forward of the shoulder plate of the butt. 
This magazine may be housed in a >lot in 105 
the stock itself or may project laterally 
of the chamber and butt." 

In order that the invention may be 
clearly understood and readily carried 
into practice it is illustrated, by way nf 110 
example only, by the accompanying 
drawings, in whicn : — 
_ Figure 1 is a sectional view of the cart- 
ridge, chamber of a gun ar-cordinjr to the 
invention; 115 

Figure 2 is a longitudinal -ection of a 
shoulder rifle according* to the invention, 
and 

Figure -3 is a plan view of the butt end 
of the rifle showing the position of the 120 
magazine. 

Bef erring to Figure 1. the barrel 1 
merges at its rear end into tlie f nrward 
portion 2 of the cartridge chamber 3. 
whose rear portion 4 screws on to the for- 125 
ward portion 2 at 5. and supports the 
breech rinsr 6, through which the rounds 
of ammunition are. insert pd into the cart- 
ridge chamber, and which supports and 
locates the rear end of the cartridge case 7. 130 



■ ike cartridge case 7 lias its wall per- 
forated at 8 and its forward end fits on 
to the base of the projectile 9 behind the 
driving band 10. The cartridge case 7 is 
6 lined with waterproof paper 11 or the like 
readily consumable covering for the 
cordite propelling charge (not shown), 
and at its rear end the case 7 is screwed 
into the base cap 12 carrying the ignition 

IU cap and primer (not shown). The for- 
ward end of the shirt 13 of the base cap 
is reduced in thickness at 14, so as to leave 
an annular space between the wall of the 
cartridge case 7 and the skirt 13 of the 

iSbase cap 12. Consequently when 

o explosion takes place the gases freely fill 
the chamber 3 and enter the said annular 
space, whereby the gas pressure is enabled 
to. expand the end portion 14 of skirt 13 
mJ 7 tlgMy a ^ a ^ the breech rin* 6 
1 he gas pressure within the base cap 12 
TtL ff «Pand the main part of the 
sJnrt Id against the breech ring 6 so that 

qe ?, btoat \°a take place as a whole over 
^L dl ^ We \ X: " wit * ™ry tight 
obturation round the reduced skirt por- 
tion 14. 1 

In accordance with the invention the 
dimensions of the cartridge chamber 3 are 

30 such that the total chamber volume lies 
within the range 25—50% of the barrel 
bore volume. The difference in volume 
between this chamber volume and the 
cartridge volume constitutes the " free " 
volume, and since the cartridge case will 
be substantially the same length as the 
chamber it follows that the internal 
diameter of the cartridge chamber will be 
substantially greater than the diameter of 

40 the cartridge, and therefore than that of 
the breech aperture through wbich 
the cartridge is loaded into the 
chamber. 

- Referring now to Figures 2 and 3 the 
enlarged chamber 15 is formed integral 
with the rear end of barrel 16, and" its 
volume is such in relation to the volume 
of the perforated cartridge case 17 which 
limits the volume of the propellant 
§U charge., that .the internal wall of the 
chamber 15 is spaced from the wall of the 
cartridge case 17. 

The cartridge 17 is loaded into the 
chamber by means of a bolt 18 operated by. 
55 suitable mechanism and comprising the 
firing pin 19. ° 

In normal service rifles the trigger is in 
rear of th« chamber, but in the case of 
the present invention, since it will be 
nO advantageous to increase the ranu- e bv 
increasing tbe length of the bai?el, it 
will be desirable, in order to preserve the 
proper balance of the rifle, to shift tbe 
barrel rearwardly. This would nonnallv 
65 bring the trigger mechanism too near to 
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the shoulder of the firer for comfortable 
use. Accordingly the trigger mechanism 
is maintained at its normal distance 
from the end of the butt 21, so that it lies 
beneath the chamber 15. 

Since the lever train between the 
trigger 20 and the firing pin 19 will now 
traverse the position usually occupied by 
the magazine, this is disposed at 22 
extending laterally on the left hand side 75 
oi the gun, also in rear of the trigger 
mechanism 20. ° 

The barrel 16 may have the normal 
number of rifling grooves but instead of 
having the normal pitch of 1 in 30 

•A br J .f * hey * av * in accordance 

with this invention, a pitch of about 1 in 
.30 calibres. 

As before the chamber volume lies 
within the range 25—50% of the barrel 86 
bore volume. Thus if, for example, the 
barrel bore volume of the rifle is 1 7 cu 
ins the total chamber volume may be 

ll \ CU * iT* viz. substantially 35% of 
the barrel bore volume. 

The invention is applicable to all types 
of quick firing service guns and to sport- 
ing rifles m addition to all types of 
service rifles, all of which use fixed type 
ammunition . J 1 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and m what manner the same is to 
be performed, I declare that what I 
claim is : — 

1. A quick firing gun or rifle usinj? 
fixed ammunition, with a perforated waif 
the diameter of the cartridge chamber 
being greater than that of the breech 

l°n P ,T? g " ^° U ^ W ¥ ci iie cartridge is 105 
loaded ^into the chamber, 80 that a 

+k . ?? amb ? r s P? ce is Produced round 
the cartridge when loaded. 

£~ l* 1 *? % CC0 T^S to claim 1. having 

30 cadres d ^ * Pltch leSS tha » 1 iS 110 

JLf f 1 ? according lo any of the pre- 

vnte° 1?mS - Wiere - ln total chamber 
volume i.e comprising the cartridge 
volume and the - free " volume Bes 115 

J: A according to any of the pre- 
fh, nf ^ 1 M lmS • i U ^ tW dimeter of 

^ l lead ? nd of the barre l tore 
end of the cartridge is located, and 
that of the said breech openinj? and barrel 125 

ttt^grsL* end * - spaced 

of Mafj^VV™ 3 , 11 arm according to anv 
of claims 1 to 5, wherein the chamber and 130 
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magazine are disposed in rear of the 
trigger mechanism. 

6. A rifle according: to claim 5, 
therein the magazine projects laterally 
from the side of the )>reech end of the 
rifle. 

7. Quick firing guns using ammunition 
of fixed type* substantially as herein 
described \rith reference to, and ns illus- 
trated by, Figure 1 of the accompanying 
drawings. 



S. Bines and small arms substantially 
as herein described with reference to, and 
a> illustrated by, Figures 2 and o of the 
a <■ compn living* drawings . 
])ated this loth (lit v of June, 1945. 
CHARLES S: PAESOXS, 
B.Sc, A.1LI.E.E. ? 
Chartered To tent Agent, 
Thanet House. '2-31, Strand, 
London, TT.C.2. 
Agent for the Applicant. 
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FIG J. 
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